Introduction
F rom the time man first began to work metal he has produced sounds different from those of his natural environment. These sounds grew louder and more varied as time passed and were endured without protest." "Boilermakers' deafness" was an expected byproduct in boiler works. In this decade, hearing loss traceable to occupational exposure in industry has been found compensable under Workmen's Compensation. Because of this and the increasing incidence of exposures, the concern of both industry and medical science has been stimulated.
Scope of the Problem
Hearing loss resulting from noise is the sensory or nerve type. Nerve endings are damaged, thus the loss is irreversible. There are no mechanical devices for efficiently restoring hearing, as with the conduction type of loss.
In addition to the social handicap, hearing loss presents definite on-the-job problems. Nerve type loss occurs first in the higher frequencies. This is the range of warning whistles and sirens, and the worker is left with reduced capability for protecting himself. An industrial physician in Cincinnati" who collected absentee and sickness data, compared deaf workers to those with normal hearing. His data shows a positive correlation between health problems and deafness. (See Appendix I). Personal experience led him to believe that the isolation and loneliness brought about by deafness leads to absenteeism.
A simple method of protecting the worker's ears is the use of ear muffs or ear plugs. However, discomfort, inconvenience, and the fear of not perceiving warning signals cause resistance and inconsistent use. People are not selfmotivated to protect themselves until they actually notice a hearing loss, and by this time it is too late. Irreversible changes have occurred, and the loss may be considerable in the frequency range of speech. Many harassed employers will dismiss workers on the basis of refusal to wear such protection."
Some people are more susceptible to hearing loss than others ... a figure consistently referred toIs 20% of the population.v"? There are no commonly used tests for predicting who these people are before they are exposed to excessive noise.' S Periodic audiometer tests, before and after exposure, could show how much damage is being done and susceptible individuals could then be transferred to less noisy areas. However, pre-employment screening of this type would have limited use in industry, as labor unions would be certain to object on the basis of discrimination.
Hearing loss increases with aging and with exposure to noise. Audiometer graphs are different for each cause. For compensation purposes an individual can prove by audiogram that loss was due to exposure, rather than to aging. !2 (See audiometer graphs, Appendix 11). In regard to hearing loss associated with aging (presbycusis), there is reason to believe that ordinary presbycusis may be largely due to exposure to noise over many years.
Deafness to many simply implies a diminished capability in interpreting speech. The term "hearing loss" is more qualitative since it connotes stages or degrees. Hearing damage is typed as conductive sensory or mixed. In conduction loss, all sounds are lessened or absent. If the loss is sensory, perception of high pitched sounds is usually affected first. Loss occurs later in the lower speech range. Whatever the type, the loss is described quantitatively in terms of decibels.
Noise
Noise is an unwanted sound. By this definition, a Beethoven symphony played at 120 dB would be noise. Sound is a form of radiant energy and could be measured in horsepower units or watts, but the convention is to measure it in pressure. units called microbars. Since one bar is standard barometric pressure, a microbar is one millionth of the standard atmospheric pressure. It is also equivalent to one dyne per square centimeter.
The reason for pressure rather than power units is that the ear responds more directly to pressure fluctuations in a sound wave than to its power. The weakest sound pressure a good ear can detect is about 0.0002 microbars, and this is used as a reference level. The range of audible sound extends upwards past the pain level, to more than a trillion times this reference. This kind of spread calls for less cumbersome units, and so the term "decibel" has been borrowed from the field of communication engineering.
The decibel is simply a unit of comparison -a ratiobetween two sound pressures. Unlike the inch or the pound, it does not have an absolute value, but compares a particular sound with a particular reference level. Stating that a sound is 60 dB implies that it is 60 times more intense than some sound standardized as a reference level. Another reference level is used in audiometric examinations; however, the one given above is the one of interest to the industrial hygienist or nurse. For this reason the reference level must be specified in sound measurements. Otherwise expressing the intensity in dB is as meaningless as saying something is "twice" without saying twice what. The 0.0002 microbar reference is called "acoustical zero decibels" and it is against this reference that sound survey meters, sound levels meters, and octave band analyzers are calibrated. Decibel values in this paper relate to the above standard. If P2 is the reference level pressure and PI that due to another sound, the ratio PI/P2 is logarithmic. This ratio originally compared sound powers and not sound pressures and was expressed in bels rather than decibels. The dB is equal to 1/ 10th of a bel and sound pressure is proportional to the square root of the sound power. We must, therefore, multiply the log of the pressure ratio by 2 for the square root relationship, and by 10 for the bel-dB relationship. The formula then is: sound pressure level in dB = 20 log PI/P2' For instance, if PI/P2 = 100/1, dB =log (IOO/I) = 40. In actual noise measurement, if PI is one microbar, the ratio is 1/0.0002 or 5000, and 20 log 5000 = 20(3.699), or 74 dB. To find the dB corresponding to a sound twice as loud as this, since sound pressure is proportional to the square root of sound power. it would be necessary to multiply the ratio PI/P2 by 2. The resulting formula is 20 log 2/0.0002 or 20 x 3.85 = 77 dB. This shows that doubling the sound level results in an increase of 3 dB.
These and other rather precise and involved formulas and calculations worked out to the fourth place from data accumulated by expensive instruments, should all be taken with a grain of salt by the industrial hygienist and the industrial nurse, as the results are based on somewhat tenuous and subjective physiological data. Common sense, backed up by experience and training, is the only indispensable tool, and may, unaided, result in a noise survey that is superior to and more effective than one made with an array of technological accessories. For instance, finding and measuring excessive noise in an inaccessible location would have about the same value as determining "what noise annoys an oyster." Evaluation of hearing loss problems in an industrial setting should be made in terms of the whole environment, not noise alone. The "squeeze" experienced by deep sea divers can cause hearing loss. Chemical toxins may also cause chronic inner ear injury. Among the many 24 substances listed as having a potential injurious effect on inner ear function are: ammonia, aniline, arsine, benzine, benzene, and its homologues, lead, potassium, cyanide, carbon monoxide, phosphorus, methyl bromide, methyl chloride, hydrochloric acid, hydrogen sulfide, carbon disulfide, mercury, and streptomycin; however, direct relationships have not been established. In cases of deafness where occupational origin is suspected, the patient should be investigated by a combination of ear, nose, throat, and audiometric examinations. For example, extensive testing may be required to determine whether discrimination loss is due to injury of the Corti organ or is of central nervous origin. In any attempt to eliminate errors, the audiometer should be a prime suspect.
Many instruments need frequent calibration. In addition, many audiometric technicians are insufficiently trained to do valid testing.
Damage Criteria
The following is quoted from "Guide for Conservation of Hearing in Noise" by the American Academy of Ophthalmology and Otolaryngology, revised in 1957. "If the sound energy of the noise is distributed more or less evenly throughout the eight octave bands, and if a person is to be exposed to this noise regularly for many hours a day, five days a week for many years, then: if the noise level in either the 300-600 cycle band or the 600-1200 cycle band is 85 dB, the initiation of noise exposure control and tests of hearing is advisable. The more the octave band levels exceed 85 dB the more urgent is the need for hearing conservation. The 85 dB is not an overall sound pressure level: it refers to two particular octave bands. The overall level of noise is always higher than the level in anyone octave band; in typical industrial steady noises, it may be as much as 20 dB higher."
A word here about how the exact amount of compensation may be decided for compensable cases may be of interest. The following is quoted from an abstract in the Industrial Hygiene Digest: "Recently, the Subcommittee on Noise of the American Academy of Ophthalmology and Otolaryngology has reviewed the formulas for computing loss of hearing as related to occupational disability. They approached the problem purely from the point of view of whether a hearing loss interferes with the normal auditory communications. On this basis, no hearing impairment is considered to exist until the average of the hearing levels of 500, 1000 and 2000 cps exceeds 15 dB. Each decibel that the threshold exceeds this 15 dB low fence represents a loss of hearing equal to 1.5% up to the maximun of 100% loss that occurs with an average hearing threshold for the three specified frequencies, of 82 dB. Where there is a difference between the average thresholds of the two ears, the better ear is-weighted five times the poorer to determine the com- bined, overall disability. Four states have made these recommendations the basis for the evaluation of compensable hearing loss, and the AMA has recommended this formula." Phraseology of the above quote is liable to leave the reader groping from the first sentence. Figure I will clarify such phrases as " .... until the average of hearing levels of 500, etc., cps exceeds 15 dB." The graph represents the usual form of audiogram.
Today many professional groups other than physicians find it necessary to understand the intricacies of the organ of sound. We shall now go into some of the physiology of the ear which engineers, nurses, lawyers and administrators, to name the most obvious, are studying.
Physiology of The Ear
Sound waves bathe the entire body. Those at the level of the ear enter it by way of the external auditory canal, a tube a little over an inch long, implanted in the temporal bone. Here the waves strike the ear drum or tympanic memo brane which closes the external canal. The ear drum is a concave, three-layered structure (epidermal, fibrous, and mucous) which fits tightly into a groove of the bony meatus by way of its thickened fibrous outer ring. This arrangement maintains a constant and consistent tension of the drum. There is one very small relaxed area, called Schrapnell's membrane, near the top of the drum. This bulges inward or outward if the air pressure in the middle ear is less or greater than the atmospheric pressure. Now, for the middle ear and its three "little bones," the malleus, incus, and stapes ( Figure 2 ). The longest process of the malleus is attached to the ear drum, from Schrapnell's membrane to the center of the drum, pulling it inward and giving it concavity. The malleus, incus and stapes fit together like a Chinese puzzle. They are attached by ligaments providing some movement, and are suspended by eight other ligaments. This arrangement, plus the position of the projection of the ossicles, provides a balance uninfluenced by gravity. A person can hear as well in any position.
Two of these ligaments, one serving the malleus, the other the stapes, are attached to and activate muscles. This makes possible one of the body's many protective and adaptive devices -the Attenuation Reflex." The reflex action occurs about 10 milliseconds after the transmission of a loud sound. The stapedius muscle pulls the stapes outward and the tensor tympanic muscles pull the handle of the malleus inward, causing rigidity of the entire ossicular system. This can reduce sound transmission by as much as 30 dB, protecting the cochlea from damaging vibrations.
The footplate of the stapes acts as a lid to the round window of the cochlea and is firmly attached by ligaments securing complete closure. The ligamental attachment be-tween the incus and stapes is delicate, suggesting that severe trauma would disengage incus and stapes, rather than pull the footplate out of the window."
The middle ear, through the eustacian tube which opens into its lower border, has access to the outside of the body. This tube is usually closed, but opens during swallowing or yawning to equalize the air pressure of the middle ear and the atmosphere (Figure 3 ).
The cochlea, or the inner ear, is protectively located in the petrous portion of the temporal bone, which is the densest bony area in the body." It consists of a coiled shell of bone, resembling the snail's shell. It is lined and divided into three chambers by membrane. Two chambers interconnect and hold one type of fluid, the perilymph. The middle chamber contains endolymph and is blind at each end.
The bony shell of the cochlea ( Figure 4 ) is enclosed by bone at its base except for two openings, the oval window above and the round window below. These windows are covered by membranes which bulge inward or outward to accommodate pressure changes in the cochlear fluid. The cochlea makes two and one-half turns around a center of bone called the modiolus. Projecting from the inner surface of the coil, running the length of it, is a bony shelf, the spiral lamina, which partially divides the coil. Attached to the lamina and completely dividing the channel is the very important basilar membrane.
Whereas the .medial end of the basilar membrane is attached to bone, the lateral end is secured to the spiral ligament. This structure also runs the length of the channel, opposite the spiral lamina, and is crescent-shaped in cross section. The middle portion of the crescent projects into the channel and is a strong ligament serving as an attachment for the basilar membrane. The division into two chambers is complete except at the tip, where the partition ends, leaving a small communicating area called the helicotrema. The upper chamber is called the scala vestibuii, the lower the scala tympani ( Figure 5 ).
Between the upper chamber and the basilar membrane is the middle chamber or scala media. The two compartments are separated by Reisner's membrane, a very thin flexible sheet made up of only one layer of epithelial cells. The only function of this membrane would appear to be that of containing the endolymph, as it is so pliable that the two compartments act as one, as far as the fluid disturbance and transmission of sound waves is concerned.
The basilar membrane is composed on its lower surface of a layer of cells containing usually a single blood vessel. The upper surface is made up of thousands of stiff elastic fibers capable of vibrating like the strings of a musical instrument. These fibers stretch from the spiral lamina to the spiral ligament. The entire structure is capable of oscillating movements. The fibers increase in length from the base to the helicotrema. The shorter the fiber the higher the frequency at which it will vibrate, and conversely. The base is also the area where a high frequency wave will cause the most disturbance of fluid. When a high frequency sound is transmitted by the footplate of the stapes, considerable fluid pressure is exerted within the cochlea. The structure which has the most "give" is the basilar membrane which bulges downward, pressing against the fluid in the scala tympani. This pressure causes the round window to bulge. The round window cannot take up all the pressure, thus a corresponding wave of fluid is produced in the scala tympani, which pushes the basilar membrane upward. Oscillation continues until the sound wave is dissipated ( Figure 6 ).
Theoretically, there is a major "twang" of the basilar
Figure 5 CROSS SECTION OF COCHLEAR COIL
(Adapted from Reference 10) fibers occurring at the area best designed to vibrate at the particular frequency. High frequencies near the base, medium near the 'middle, and low at the apex, cause the fluid under pressure to pass through the helicotrema with limited disturbance of the basilar membrane at its base. At the time we discussed the spiral lamina, it was not mentioned that at its apex it forms two lips. The lower or tympanic lip attaches to the basilar membrane. The upper or vestibular lip ends in the tectorial membrane which stretches the length of the coil. This is situated just above the hairs of the hair cells. As the basilar membrane moves, the hairs move and also brush against the tectorial membrane. This combined movement excites the hair cells, which in turn excite the nerve fibers surrounding their bases.
THE ORGAN OF CORTI:
At each cycle of vibration of the basilar membrane some of these nerve fibers will transmit impulses. At lower frequencies not all the nerve fibers will fire off. At 4000 cycles per second, however, all the fibers are active, except during periodic rest periods of 3 to 4 vibrations. Above this frequency the mechanism is not as efficient and the brain does not receive a true representation of the sounds picked up at the ear drum.
THE ENDOL YMPH AND PERIL YMPH:
The scala media which contains the endolymph, has a highly vascular portion. On cross-section this chamber is shaped like an isosceles triangle with the small base bordering on the crescent of the spiral ligament or the vascular area, which continually produces the endolymph. This fluid is 'high in potassium and low in sodium. Perilymph is similar to cerebral spinal fluid, there being a communication with the subarachnoid space. Therefore it has a low concentration of potassium and a high concentration of sodium. Figure 6 (Adapted from Reference 9) This difference in electrolyte concentration produces an electrical potential of approximately 80 millivolts between the perilymph and endolymph, positivity within the latter.
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The hair cells have a potential of -70 millivolts' between the cell and the perilymph. Since the lower part of the hair cell is bathed by perilymph (80 to the endolymph) there is a potential difference of 150 millivolts at the upper border of the hair cell which lies in the endolymph. It is theorized that this potential difference increases the ability of the cell , to respond to slight movement of the hairs."
How Damage Occurs
We are now in the position of understanding what sound actually is and how the ear makes it meaningful to the organism. As with any study of the body, we are also amazed at how well it has been developed to protect itself from insult. Still, damage occurs to what seems like inacessible hair cells and cochlear nerve fibers through excessive exposure to noise. One experimenter exposed dogs to tremendous noise and consequently found detached hair cells floating in the endolymph.
Loudness affects the hair cells and nerve fibers in this way: the louder the noise the greater are the amplitudes of the sound waves and the vibrations of the basilar membrane.? More hair cells are active, more impulses are transmitted and there is less chance to recoup. Also, there are certain. hair cells which are not active until a certain high intensity of vibration of the basilar membrane is reached. It is theorized that this also appraises the brain of loudness." It is obvious that even though a person may "not listen" to, say, the drone of heavy machinery, the hair and nerve cells are active.
NOISE INDUCED HEARING LOSS
Hearing loss brought about by exposure to excessive noise occurs in the high frequencies first. It would appear that the basilar membrane, or the organ of Corti or the nerve fibers at the base of the cochlea (one or all) are more susceptible to damage. Hearing loss due to aging also occurs in the higher frequencies. This process, incidentally, begins at about 30 years of age (See Appendix II). High frequency receptors are likely to be affected in the noisy industrial situation from two standpoints. Industrial noise is often of very high frequency, well beyond the 4000 cps range (which is the highest the ear can faithfully analyze). In addition, "loudness" bombards the base of the cochlea unmercifully.
Signs and Symptoms of Hearing Loss
Audiograms provide the most objective and consistent findings of the type and degree of hearing loss. Conduction deafness usually shows a loss about the same in all the frequencies. Sensory loss shows first at the 8000 cps frequency in the case of aging, and at 4000 in the case of loss brought about by intense noise. The latter is so consistent that the term "4000 cycle dip" has come to be a-ssociated with noise injury. An interesting symptom of sensory loss is 28 that the individual speaks louder than is appropriate to the situation."? The opposite is true for one with conduction loss. The reason is that one's own speech is heard mainly through bone conduction. A person with middle ear impairment but with the cochlea in good condition cannot hear external sounds well, but in contrast, hears his own voice much louder. The one with sensory loss does not hear himself as loudly as formerly, and so raises his voice to the remembered level.
Speech range is of relatively low frequency. However, some consonants are in the high range, and a person may find it difficult to understand just what others are saying, although he seems to hear them well. Newby!" gives the example of "fake, sake and cake." The affected individual will miss the consonant and hear the "ake." This gives rise to many intriguing jokes, but is annoying to him as he feels people are being quite careless in enunciation.
An interesting symptom Which occurs in some with perception loss is called the "recruitment factor." This is found in people with inner ear damage but not in those with VIII nerve impairment. There is a disproportionate in-TOP VIEW Figure 8 (Adapted from Reference 11) crease in the sensation of sound above the person's hearing threshold. To illustrate, if one has a threshold at 40 dB, he hears a 45 dB sound louder than a normal person (threshold at zero acoustical dB) hears a 5 dB sound. His hearing has some value if the sounds are not too loud, but he becomes particularly uncomfortable in the unusually noisy environment of many industries. He is plagued with another annoyance. He experiences ringing in the ears (tinnitus) of a high--pitched type, like a whistle. This is probably due to a local irritation, the first stage of a degenerative process that has already destroyed some of the neighboring sensory cells.
Treatment
There is none! Inner ear damage is irreversible. Neither hearing aids, surgery, manipulations, shots, vitamins, incantations nor wishes can bring those cells and fibers back from the dead. Prevention is the only answer and should be considered an emergency measure, especially since some susceptible people will sustain damage at very short exposures. In some cases, however, hearing aids have afforded slight improvement and have been prescribed. To a deaf person, even a slight improvement is a major improvement. Probably the most effective treatment is the one most often overlooked. This is instructing the patient in lip reading.
Susceptibility
Information regarding the relationship between prolonged noise exposure and permanent hearing loss in the general population is meager. Data collection has been confined to small groups often without controls. Many written records are without benefit of audiograms. Where audiograms have been made, they may be suspect as to reliability of the tester, the equipment and the settings.
The only pattern which has emerged has been the 4000 cps dip. However, it seems probable that (1) prolonged exposure damages most, if not all ears; (2) damage occurs initially above the speech frequencies, and at least at first, does not cause a social problem; (3) many, possibly as high as 20% of the population, are especially susceptible and their loss is greater, extending into the speech range.
It is therefore of first order of importance for industry and. medicine to find a way to accurately identify the susceptible group, quickly and inexpensively. Summerfield et al. IS have evaluated data from seven major testings devices, and have found none satisfactory for such identification. None has been used long enough to establish valid conclusions and many have questionable theoretical value. One method previously mentioned is to give the worker an audiometric test, subject him to a loud noise, retest within several minutes, and compare the two audiograms. The disadvantage here is that the subject may incur a permanent insult.
The Handicap
Our ability to hear enables us to enjoy many things; re-
Occupational Health Nursing, November, 1969 lationships with others, new acquaintances, sustaining and enriching friendships. Good hearing is important in participation in sports to some extent, and for most forms of entertainment -it takes more than a poker face to win at that game. A person may find himself withdrawing from areas which gave his life much meaning, such as church, public meetings and lectures. Exaggeration of any tendency to be paranoic occurs with a hearing 10ss.IO It is natural for those around such a handicapped person to speak in normal tones among themselves without taking the trouble to acquaint him with what is being said. Laughter or earnest talk he might suspect of being directed against him. Since this handicap is not visible, those with a hearing loss are likely to be unwilling to admit the loss. A lack of honesty with oneself is an obvious impediment to mental health. The sufferer is likely to bluff his way through situations, laughing when others laugh, at a joke he didn't get, nodding in agreement, and so on -always running the risk of appearing foolish.
Audiologists cite reactions at the "primitive level" to hearing loss. This involves background noise; the clock ticking, the refrigerator running, and the general commotion of daily life of which we are only vaguely aware but which we associate with aliveness. A hearing loss which occurs suddenly makes a person acutely aware of the lack of these sounds, and he feels as if he is in a "dead" world. This sensation was identified after soldiers with ear trauma during World War II repeatedly described it. 6 , 10 Preventive Measures Four effective measures can be taken to minimize or prevent noise-induced hearing loss. These are the reduction of the noise at its source, absorption of the noise, protection of the worker's ears, and removal of a susceptible person from the noisy environment.
REDUCING NOISE AT ITS SOURCE: This is obviously the best measure to take, from the worker's viewpoint, but it is not always possible or even practical. This area presents considerable challenge to the design engineer and even more to the industrial hygienist. Two particular sources of intense noise are the impact of metal on metal, and the rapid flow of air. 5 Often quieter processes can be substituted, such as using a drill press rather than a drop hammer, and riveting and welding by ultrasonic sound." ABSORPTION OF NOISE: Another method is control by enclosure. Either the machine operator can be provided with an insulated booth, or the noise source can be enclosed, or both. Not all machinery can be completely enclosed, but as much as can be should be, with absorption material provided for leaks at doors, ducts and cracks. The leakage area should be frequently checked. Frequently vibration is transmitted through the floor, and this can be minimized by isolating machinery from the floor or mount- fer dry • sensitive • irritated skin .•• seal is difficult to obtain. A newer type is fluid-filled to overcome the sealing problem, but the protection is not appreciably better than with soft rubber plugs. Helmets are generally inferior but they can be removed easily and have value in certain situations. At Air Force bases the use of both muffs and ear plugs is felt necessary to give the protection needed," ing it on resilient material or springs. Reflected sound waves are produced by any object in the path of a sound wave. The harder and smoother the substance, the greater the intensity of the reflected wave. In a room with hard, smooth walls and closed windows, the sound waves bounce back and forth, producing a noise of much greater intensity than the original. Professional journals may be consulted for methods, proposals and advertisements for absorption of noise by various materials and designs.
EAR PROTECTION: Ordinary wads of dry cotton stuffed into the ears reduce somewhat the high frequency noises, giving the wearer the feeling he is being protected more than he actually is. Cotton has little effect in the low to moderate frequency ranges where it is needed most. Wax impregnated cotton is the second least effective protection device, as it must be molded before fitting in the ear by rolling in the fingers to warm and shape. These plugs collect dust and soften at body temperature, becoming unsatisfactory. Since the external ear is not rigid but moves with movement of the jaw, they are squeezed and become too small for the canal. Then they become capable of vibration and their purpose is defeated. 18 Their weight (about 2 grams) is another disadvantage.
Soft rubber ear plugs are popular. They come in several sizes to fit various ears, and weigh about one-half gram. They should be frequently cleaned of wax and dust, as reaction with ear wax can cause the material to swell or shrink.
A more recent development is a semiplastic ear plug. 18 This has an elastic wall of plastic with a viscous wax core and a cavity in the center, making it adaptable to differently shaped ears. This type fits quite snugIy, is more comfortable and attenuates noises in all frequencies.
Muffs and helmets are valuable in certain situations only, as they are heavy and cumbersome, and a good f36A68 NOISE INDUCED HEARING LOSS Continued from page 43 ticular 7,13 has a conservation program well worth copying (See Appendix III).
RESEARCH NEEDED: How much noise is too much? The following are specific areas where research is needed: How loud for how long? Can a person safely subject himself to a tremendous blast more than once in a lifetime? Would three hours of conThere's just no comparing the Fleet Disposable Enema Unit from any point of view. Nursing personneL of course, will enjoy the convenience and easy administration of the Fleet Disposable Enema Unit. Physicians will find that the appeal lies in the efficacy and safety of the Fleet® Enema. What's more. there's the choice of three different forms: regular. pediatric. and mineral oil.
Hospital administrators will agree that the substantial saving offered by the Fleet Enema is a most attractive feature. And last. but far from least. patients will appreciate the Fleet Enema for its comfort-44 tinuous exposure per day be safer than three hours of intermittent exposure? Is impulse noise (a drop hammer) more or less damaging than steady noise? What frequencies should be given the most weight? Is the safeguarding of the speech range frequencies of prime importance, and does intense noise of a certain frequency produce impairment to that frequency able low volume as weI! as for the short time it takes to be given-and to act. The neat, small size is especially reassuring to the c:pprehensive child. Fleet ... the all-around enema. Warning: Frequent or prolonged use of enemas may result in dependence. Take only when needed or when prescribed by a physician. Do not use when nausea, vomiting or abdominal pain is present. Caution: Do not administer to children under two years of age unless directed by a physician.
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Lynchburg, Va. 24505 alone? How are mixed frequencies' to be evaluated, particularly if the band is wide? (At present it appears that the wider the band the greater the damage.") Prevention of noise induced hearing loss will be closer to reality when these questions are answered.
